I. INTRODUCTION
Nowadays usually multiple signals might be received in communication reconnaissance in the density electromagnetic circumstances. Mutual interferences of signals make it difficult for reconnaissance. Thus study on separation algorithms for communication signals is always an important issue. And signal channel blind signal separation (SCBSS) is a new aspect for studying. In references [1, 3, 4] , blind separation of MPSK signal in condition of single channel has been discussed, and also two QPSK signals blind separation in reference [2] . Otherwise, priori information has not been used, or fully used in these references. And some parameters of real communication systems are usually public, such as modulate pattern, symbol length, symbol rate. Based on this fact, single channel signal separation of multiple GMSK has been studied.
II. SIGNAL MODEL
In condition of single channel, signal model can be expressed as 
, and
(t g is the response of Gauss filtering to rectangular pulse, b B is the 3dB bandwidth. Taking The ambiguity function is as follows
is the unity-magnitude signal of a known symbol sequence modulated by GMSK, such as the sign of midamble and beginning sequence. M is the length of the known symbol sequence. b T is the symbol period and S T is sampling period. n t is the time of sampling. ) (t x is the data after sampling of received signals.
For ambiguity functions, as is known to all, while the Doppler-shift and time-delay of one GMSK modulated signal can be fully matched with ) ( 0 t s , there will be a peak. And because of normalization, the value of peaks just denotes the signal amplitude, and the method for amplitude estimation will be discussed later. So we can judge whether there are GMSK modulated signals or not after the judgment of exist of peaks and the value of peaks. The ω and τ relative to each peak are actually the estimation of Dopplershift and time-delay. b.
Symbol Sequence Estimation However there are only two stations, 0 and 1, of the symbol. Thus we can estimate the state value of the next symbol with the known symbol sequences.
Step by step, symbol sequence of the whole signal can be estimated.
Here a method for estimating the state value based on MLE has been studied. Considering the correlation length with modulation L equals to 3.
Here an estimation method using the former three known-symbols to deduce the next unknown one has been analyzed.
The detail of this method can be described as follows. .
, that is to say, the same could be done till N n = , and then the whole symbol sequence can be estimated, written as
c. 
The restriction of MLE is,
Simultaneously, code sequences transmitted by each signals are thought to be independent and identically distributed (i.i.d.), i.e.,
Thus,
Considering the signals are independent, so while 0 N is relatively large, the second part of the right of equation (12) is very small due to the first one. That is to say, (12) can be approximately written as follows,
B. Flow Chart of Separation It is a key problem for how to judge whether there are signals or not through the two dimensional ambiguity figures. And naturally it is a question in designing the threshold.
Considering
If there is no signal, then ) ( ) ( t n t x = Put the above equation into (14)
Contrarily, while signals have been received, 
From equation (20), while the ratio of the weakest signal and noise in power is no less than -20dB, signals can be well separated.
Above all, the separation flow chart is shown in fig.1 . a) is the ambiguity result between separation, and from the picture, there is a quite big peak higher than the threshold because the power of 1 s is far larger than 2 s . So signal 1 s can be separated firstly. (b) gives the ambiguity result after 1 s been separated. And there is still a peak with quite large height. The power of 2 s is relatively low, only about 0.1453, which is a little larger than the threshold. So parameters estimation can be continued to separate 2 s . In fig.1 (c), 1 s and 2 s have been both separated, because the power of signals left is very small, there are so many peaks in the figure with no order. The values of peaks are all very small, just about 0.025, and are lower than the threshold. Then it is thought no signals existed, the separation process is over. Fig.3 and Fig.4 show the waveforms of each signal source and the separated signal waveforms. Through the figures, a conclusion can be drawn that the result is relatively good. 
